Quantitative analysis of correlation between number of nuclear plasmids and gene expression activity after transfection with cationic liposomes.
A quantitative understanding of the intracellular trafficking of plasmids delivered by nonviral vectors is essential for optimizing vector functions to increase their transfection efficiency. In this study, quantitative methods were developed to measure plasmids delivered to the nucleus, and the relationship between transfection activity and the number of plasmids in the nucleus were analyzed. AH130 cells were transfected with plasmids in cationic liposomes at various doses. The nuclear fraction was isolated after NP-40 lysis. and the unincorporated plasmids were enzvmatically degraded and washed away. Intranuclear plasmids were amplified by quantitative PCR. and the number of plasmids was determined. Plasmid amounts in the nucleus were also measured by Southern analysis to confirm the quantification. Both methods led to similar results in measuring the nuclear plasmids within the same order of magnitude. A remarkable saturation was found for transfection activity vs. number of plasmids in the nucleus, whereas no saturation was observed in nuclear-delivered plasmids vs. dose. These results clearly demonstrate the importance of the quantitative measurement of intracellular trafficking of plasmids after transfection. The findings herein described suggest that efficient transgene expression as well as enhanced nuclear delivery is required in order to achieve the maximal transfection activity of nonviral vectors.